PUBLICATION  REPORT 


1737 

15/93 

DIAGNOSTIC  CHALLENGES:  LYMPHOTROPIC  SERO-'QUESTIONABLES* 

BY 

E.  Fox,  N.T.  Constantine,  O.  Rodier  and  E.A.  Abbatte 

9*  5  06 


U.S.  NAVAL  MEDICAL  RESEARCH  UNIT  NO.  3 
(C^RO,  ARAB  REPUBLIC  OF  EGYPT) 

PSC  452.  BOX  5000 
\  FPO  AE  09835-0007 


93-10035 


October  1992 


east  AFRICAN  MEDICAL  JOURNAL 


563 


Eist  African  Medicai  Journal  Voi  69  No.  10  October  1992 

DtAONOSnC  CHALLENGES;  LYMraOTROPlC  SERO  •QUESTIONABLES" 

E.  Foa.  MD.  U.S.  Naval  Medical  Raeardt  Unit  No.  3.  Cairo. Egypt,  toternattoeai  Health  Wofrmm  tad  Pvhotogy  UepartmctM.  Utuvenuy  ol  MarylaeO.  ;^hoo)  of  MadKtec. 
N.T.  CoBJUantine.  MD.  U.S.  Naval  Medkai  Reaearch  Unit  No  3.  Cairo.  Egypt.  fAtefnaiioM)  Health  Program  and  Pathology  of  Macyiaed.  Sctvocd 

of  MMiciae,C.Rodier,MD,U.S.  Naval  Medical  Ranearch  Unit  No.  3.Catro.£gypt.CabioMpnvedeMedM:i0eGcoerale.B.P  26.U]ihoutiaodE.A.  Abhute.MD.  Directioe 
Technique  dc  ia  Same,  pjtbouti 

Requeats  for  reprinu  to:  Research  PuhHcalioa  Branch.  U.S.  Naval  Medtcal  Research  (Jnit  No  t.  psc  452  Hot  5<X.^)  MO  AI.  <>9835  fiX‘7 

DIAGNOSTIC  CHALLENGELS:  LYMPHOTROPIC  SKRO  .‘‘QUESTIONABLUS” 

E.  FOX.  N  T  CONST ANTtNF..  G  R0DIF;R  and  F:  A  ABfJA'ITF, 

SUMMARY 

During  a  scro-survey  for  lymphotropic  retroviruses,  seven  screening  tests  were  performed 
for  the  three  lymphotropk  retroviruses  of  relevance  in  Djibouti,  East  Africa  (HIV-I.  HIV'- 
2  and  HTLY*!).  Of  the  82  subjects  whose  sera  reacted  in  at  least  one  retroviral  screening 
assay,  about  one  third  could  be  followed,  and  their  sera  were  re>examined  after  a  5-month 
interval,  and  then  after  an  additional  3-nKinth  interval.  Six  selected  individuals  are  reported 
here,  whose  retroviral  serologies  presented  important  and  often  unexplained  changes  over 
aneight-month  period.The  six  cases  summarize  prototypk  situations  and  present  serological 
results  in  a  style  appropriate  to  stimulate  thought  on  the  signiFicance  and  interpretation  of 
t3mipholropic  viral  serologies.  Each  case  study  is  followed  by  a  set  of  questions  that  formulate 
pertinent  serological  concepts. 

INTRODUCTION  MATi-RlAl..S  AND  MIHUODS 

Infection  by  lymphotropic  retroviruses  can  be 
documented  by  demonstrating  specific  viral  antibodies  in 
human  serum.  Results  of  serological  assays  tend  to  be 
objective,  indicating  either  an  evident  infection,  or  the 
apparent  absence  of  an  infection.  In  a  significant  number 
of  cases,  however,  results  arc  much  less  definite,  and  test 
interpretation  can  become  a  genuine  medical  challenge. 

Correct  interpretation  of  lest  outcomes  is  critical, 
nevertheless,  since  the  diagnosis  of  a  lymphotropic 
retroviral  infection  greatly  and  unequivocally  influences 
the  life  of  the  person  involved. 

During  a  national  scro-survey  of  lymphotropic 
retroviruses  in  high  risk  populations  in  the  East  African 
city  of  Djibouti,  seven  screening  tests  were  peifonned  for 
three  lymphotropic  reueviruses  of  relevance  to  human 
health  in  Africa:  human  immunodeficiency  virus  types  1 
and  2  ((HIV-1  and  HIV-2(1,2)]  and  human  T  cell 
lymphotropic  virus  type  I  f  (HTLV-I(3)1.  Of  the  82 
subjects  whose  sera  reacted  in  at  least  one  reu-oviral 
screening  assay,  about  one  third  could  be  followed,  and 
their  sera  were  re-examined  after  a  5-month  interval,  and 
then  after  an  additional  3-  month  interval. 

The  following  report  desetibessix  selected  individuals, 
whose  retroviral  serologies  presented  important  changes 
over  an  eight-month  period.  Tte  six  cases  summarize 
prototypic  situations  and  present  serological  results  in  a 
style  appropriate  to  stimulate  thought  on  the  significance 
and  interpretation  of  lymphotropic  viral  serologies.  Each 
case  study  is  followed  by  a  set  of  questions  that  formulate 
pertinent  serological  concepts. 


A  lolaJ  uf  ftOO  sera  were  cnlleclcd  m  the  ciiy  of  Djibouti 
during  a  national  HIV  survey  in  June  19X8  from  individuals  at 
high  risk  for  acquinng  lirV-l.  All  sera  were  screened  for 
antibodies  to  the  .1  lymphotropic  retro vuuses  HIV- 1 ,  HrV-2.  and 
HTI,V-1  Screening  of  .sera  for  HIV- 1  was  accomplished  by  5 
separate  a.ssays;  the  AUBOTT (North Chicago. !  1  >  recombinant 
ELISA  screening  assays.  The  F-LAVIA  assay  (Diagnostics 
Pasteur.  Trance),  The  SERDDIA  gelatin  particle  agglutination 
lest  (I  ujuebio,  Inc,  Tokyo.  Japan),  the  RECOMBIGEN  HIV 
Latex  agglutination  test  tCambndgeBioscie  nee  Corp  .Worcester. 
MA)  and  the  DUPONT  HIV-CIIEK  (El  Dupont de  Nemours.  St. 
Paul,  Minn  ),  HIV-2  infection  was  investigated  by  an  ELISA 
screening  assay  (Genetic  Systems,  Seattle,  WA  )  and  screening 
for  HTLV-1  was  accomplished  through  an  agglutination  assay 
(SERODIA.  Fujirebio.  Inc.  Tokyo,  Japan). 

Each  serum  that  gave  a  reactive  results  by  a  screening  assay 
was  retested,  and  the  result  was  required  to  he  reproducible 
before  the  serum  was  labelled  positive.  Each  serum  yielding  a 
negative  screening  result  by  an  assay,  while  being  positive  by 
confirmaiory  assays,  was  also  retested  to  ensure  that  technical 
error  did  not  occur.  Each  serum  that  was  reactive  in  any  of  the  7 
screening  assays,  even  if  not  reproducible,  was  tested  by  weslera 
blot  for  antibody  conlirmation.  HlV-l  western  blot  (DuPont. 
Biotech,  Wilmington.  DE.)  positivity  wasdetined  by  reactivities 
to  at  least  p24.  gp4 1  and  gp  1 20or  1 60  gene  products.  ('onTirmation 
of  HIV -2  infection  by  western  blot  (Diagnostics  Pasteur.  Pans, 
ITance)  was  achieved  through  demonstrating  specific  antibodies 
to  envelop  glycoproteins  of  HIV -2  (gpl05).  Western  blot 
seropositivity  for  HTLV  - 1  ( DuPont)  was  defined  by  the  presence 
of  antibody  bands  to  the  p24  and  pl9  kilodalton  (kDa)gag  viral 
proteins,  or  to  the  pi9  protein  in  addition  to  antibodies  to  other 
relevant  antigens,  in  particular  antibodies  to  gp46.  In  addition,  a 
neutralization  ELISA  ( Abbott)  to  detect  circulating  HIV  antigen 
in  sera  was  performed  on  alt  samples. 
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Cue  reports  were  prepered  from  tea  interviews  sod 
Isboistory  results  of  six  iodividutls,  svbose  sen  exhibited  ioitisl 
rnctivities  diet  changed  over  hme.  Sequential  seroiogtcal  test 
outcomes  are  presented  for  the  six  cases  after  a  S-mootb  interval 

in  Novembu  1988,  and  after  an  additionaj  3-ffioatfa  intervaj  in 
February  1989.  Eluring  these  follow-ups,  the  six  sut^ecia  had  a 
10  ml  venous  blood  sample  drawn  on  anticoagulants. 
Monomiclesr  cells  were  separated  and  processed  for  phenotypic 
analysis  and  polymerase  chain  reactioo  <PCR).  PCR  ans  carried 
out  using  aprimer  pair(SK38/39)tpecific  for  the  p24  nucleotide 
sequence  of  HIV-1.  During  the  follow-ups,  western  blot  testiog 
for  the  3  retroviruses  wu  performed  on  patienis'  [4uma 

RESULTS 

Case  f:  A  false-positive  HIV-I  screening  assay  in  a 
male  with  STD:  The  patient  was  a  22  year  old  immarried 
heterosexual  male,  working  in  a  dairy  plant  and  sexually 
active  since  (he  age  of  15.  He  recalled  one  episode  of 
gonorrhoea.  In  June  1988.  be  felt  in  good  general  health 
and  bad  no  abnonnal  clinical  signs  on  general  examination. 
Beta-laciamase  producing  Neisseria  gonorrhoeae  were 
grown  from  a  purulent  urethral  discharge,  while  syphilitic 
serologies  were  negative. 

When  screened  for  antibodies  to  lympbotropic 
retroviruses,  the  patient' $  serum  tested  negative  by  6  tests, 
but  positive  by  the  ELAVIA,  which  gave  one  non- 
rcpcatable  reactive  result  for  HI V'l  .  The  HW- 1  western 
blot  revealed  a  solitary  17  Kda  band  at  that  time.  After  S 
months,  Ihe  western  blot  profile  bad  progressed  and  showed 
antibody  bands  against  the  15. 31,41  and  55  Kda  antigens. 
A  concomitant  PCR  analysis  was  strongly  positive  and 
made  an  actual  infection  by  HIV  - 1  highly  probable.despite 
the  still  indeterminate  profile  of  the  western  blot.  The 
patient  could  not  be  located  for  follow-up  in  February 
1989. 

Diagnostic  challenge  number  1:  Was  the  assay,  that 
gaveonesingle  (false?)  positive  resulton  initial  screenmg, 
perhaps  the  only  assay  that  detected  an  early  HIV-1 
infection?  Should  western  blot  profiles  (bat  include 
reactions  to  gag,  pof,  and  env  gene  products,  be  considered 
positive,  even  though  they  do  not  meet  the  criteria  proposed 
by  the  kit  manufacturer?  Since  the  proteins  pl5,  pl7  and 
p24  are  cleavage  products  of  the  precursor  molecule  p55. 
why  was  the  p24  band  absent  on  both  test  occasions. 
Likewise,  why  did  the  patirat  lack  detectable  antibodies  to 
other  env  and  pol  gene  products?  Or  in  the  end,  might  the 
PCR  result  have  been  a  false  positive?. . . 

Case  2:  Triple  sero-conversion  and  co-infection  in  a 
female  with  an  indeterminate  HIV- 1  western  btor :  This  was 
a  young  prostitute  working  in  a  bar  in  Djibouti.  She  was  in 
good  general  health  and  bad  a  normal  clinical  examination 
in  June  1988.  On  initial  screening  for  antibodies  to 
lymphotropic  retroviruses,  her  serum  was  negative  by  6 
test  white  repeatedlyreactive  for  H(V-I  by  the  ABBOTT 
recombinant  ELISA.  The  corresponding  HlV-1  western 
blot  showed  only  a  weak  24  kDa  band.  After  5  months  the 
western  blot  profile  had  ptogrnsed,  but  was  labelled 
indeterminate  since  it  showed  antibody  against  Ihe  15, 17. 


24.  55  and  66  kDa  proteins  only.  After  an  addioonal  3- 
months,  the  serum  finally  converted  to  strongly  pcKitive 
by  the  HIV-1  westErn  blot  In  addi'jon.  both  the  trepononai 
rsqpid  plasma  reagin  (RPR)  test  md  Ihe  HTLV-t  western 
blot  assay,  both  negative  previously,  now  dwwed  p(»iti  ve 
reactivity;  i.e.  this  woman,  in  addition  to  HIV.  bad 
seroconverted  for  syphilis  and  HTLV- 1 

Diagnostic  challenge  number  2:  Was  this  triple 
setocon  version  (HI V- 1 .  HTLV- 1 ,  syphilis ),  oectarring  over 
an  8  month  period  in  a  high  risk  individual  truly  heralded 
by  the  initial  positive  HIV-1  ABBOTT  ELISA?  Should 
guidelines  recommend  to  monitor  pauents  with  a  positive 
HIV  screenmg  test  but  a  negative  blot;  or  was  the  subsequent 
sero-positive  just  a  coincidence?  Could  this  concomitant 
syphilis/HIV-l/HTLV-l  co-infection  have  been  acqinred 
at  the  same  time,  even  from  the  same  dieot?  What  is  the 
probability  of  co-infections  being  acquired  in  a  pc^rulauon 
with  a  low  prevalence  of  the  two  viruses?  Which  atmbuies 
might  be  responsible  for  an  increase  sensitivity  of  a 
recombinant  assay  over  a  wal  lysate  assay?  And  finally, 
wby  was  there  no  reaction  to  the  p5S  band  during  the  iiuiiaJ 
western  blot? 

Case  3:  Another  prostitute,  with  HIV  western  blot 
sero-progression  (arsero-repression  ’)  This  28  year  old, 
uneducated,  healthy  female  of  Ethiopian  origin  worked  in 
Djiboutian  bars  for  the  last  10  years  When  screciied  for 
HIV  in  June  1988.  her  serum  produced  positive  reactivity 
only  by  the  ELAVIA  ELISA  and  the  CAMBRIDGE 
agglutination  tests .  Initially,  western  blot  analysis  revealed 
reactive  bands  at  24  and  55  kDa  proteins  only,  and  the 
serum  tested  positive  for  HIV  antigen,  but  was  not 
confirmed  by  neutralization.  When  tested  after  5  months, 
additional  bands  appeared  on  the  HIV-I  western  blot; 
bands  31  and  41  (both  weak),  aixl  bands  51  and  66;  and  an 
assay  for  HIV- 1  (PCR)  produced  an  equivocal  rcaoion. 
When  tested  after  8  months,  ibe  western  blot  again  showed 
strong  24  and  55  kDa  reactions,  but  this  time  no  other 
bands,  except  for  a  weak  reaction  to  4 1 . 

Diagnostic  challenge  number  3:  How  accurate  were 
the  initial  screening  tests  in  this  case?,  and  what  was  the 
significance  of  the  strong  24  and  55  bands?;  do  these 
strong  bands  always  suggest  early  HIV  infection?  Wby 
would  a  serum  be  positive  for  HIV  antigen,  but  non- 
neutralizable?  Importantly,  should  this  person  be 
considered  HIV  positive  at  the  5  month  follow-up,  when 
considering  the  western  blot  and  PCR  results?  Would  the 
diagnosis  need  to  be  revised  idter  the  results  of  the  8- 
month  western  blot?  And  finally,  why  did  Ihe  other 
screening  assays  not  identify  the  serum  on  the  initial 
screening? 

Case  4:  Delayed  western  blot  sero-conversion  in  a 
female  with  an  early  positive  HTLV- 1  screening  test:  This 
20  year  old  {misti  tute  of  Ethiopian  lived  in  Djibouti  for  the 
last  year  and  worked  in  a  ■‘low<iass"  bar.  Her  clinical 
examination  was  unremarkable  in  June  1988.  but 
Chlamydia  antigen  was  detected  by  ELISA  on  a  sample  of 
vagina!  secretions.  Her  serum  test  negative  by  all  screening 
assays  for  HIV  but  an  agglutination  tested  for  HTLV-1 
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was  repeatedly  reactive;  the  HTLV-1  western  blot  was 
negative  and  showed  only  one  24  kDa  band.  During  the 
two  seroiogicid  follow-ups  at  S-and  8-  months.  HTLV-1 
infection  was  confirmed,  since  in  addition  to  the 
agglutination  test,  die  western  blot  assay  now  had  become 
positive.  On  both  occasions,  the  western  blot  profile 
comprised  antibody  bands  against  the  19  (weak),  24, 36. 
and  46  (weak)  kDa  antigens. 

Diagnostic  challenge  number  4:  This  case  describes 
star,dard  progression  of  a  western  Mot  profile  characteristic 
on  an  ongoing  HTLV-1  infection.  But,  was  tbeoutcome  of 
the  initial  screening  test  a  false  positive  resulL  or  was  the 
agghitinatioo  assay  initially  mcne  sensitive  than  the  western 
blot  for  diagnosing  an  early  HTLV- 1  infection?  What  was 
the  diagnostic  significance  of  the  solitary  p24  antibody 
band  on  the  early  HTLV-1  western  blot?  Should  all 
subjects  with  a  p24  band  be  monitored  for  future 
seroconversion  for  HTLV-1?.  for  HIV?  In  fact,  do 
antibodies  to  p24  cross  react  between  HTLV-1  and  HIV 
antigens?  And  is  it  possible  that  a  PCR  test  done  for  HIV 
may  detect  proviral  DNA  from  an  individual  with  HTLV  - 
1  infection? 

Cases  5  and  6:  Two  female  prostitutes  of  Ethiopian 
origin,  with  antibodies  against  either  envelope  or 
poipnerase  antigens  alone:  One  was  25  years  old  and 
worked  in  a  bar  in  Djibouti  for  the  last  3  years.  She  claims 
to  use  condoms  rarely,  and  recalled  previous  episodes  of 
syphilis  and  gonorrhoea.  The  clinii^  examination  was 
normal  in  June  1988,  and  her  serum  tested  negative  by  6 
retroviral  screening  assays,  but  was  reactive  by  the 
SERODIA  HIV  agglutination  test.  The  HIV  western  blots 
were  negative  both  in  June  and  in  November  1988,  but  in 
Febniary  1989,  the  HIV-1  western  blot  displayedaniibody 
bands  against  the  41  and  the  120  kDa  antigens. 

The  other  was  35  years  old  and  worked  in  bars  in 
Djibouti  over  12  years.  She  claimed  to  use  condoms 
regularly,  and  to  have  no  history  of  sexually  transmitted 
diseases.  She  frequently  drank  alcohol  and  used  the  oral 
drugkftar.  Clinical  and  gynaecological  examinations  were 
normal  in  June  1988;  her  serum  tested  negative  by  5 
screening  assays,  but  was  reactive  by  the  SERODIA  HIV 
agglutination  test  and  the  ELAVIA  test  At  this  time  the 


the  initial  screening  tests,  in  panicular  the  SERODIA  tesL 
which  was  reactive  in  both  instances,  which  is  notorious 
for  false  positive  reacuonO)?  Wbu  is  the  diagnostic 
significance  of  solitary  HIV-1  envelope  bmds  in  Case  5?. 
and  the  persisting  polymerase  antibodies  in  the  total 
absence  of  env  and  gag  antibodies  in  Case  6?  Is  it  po^bk 
to  have  antibodies  to  polymerase  antigens  in  the  ateence 
of  a  retroviral  infection?  Or  could  it  be  that  Case  6  was 
infected  by  a  novel  retrovirus? 

DISCUSSION 

We  have  presented  six  case  reports  and  twenty  six 
diagnostic  problems  related  to  the  three  retroviruses.  These 
proMems  represented  actual  situations  encountered  in 
diagnostic  laboratories.  The  essential  questions  have  been 
asked,  the  challenges  have  been  pose,  yet  the  answers  have 
not  been  provided.  At  this  ume.  there  are  noeasy  and  clear- 
cut  answers  for  explaining  most  of  our  puzzimg  test 
results.  Based  on  the  numbdr  and  variety  of  different  tests 
that  we  incorporated  to  determine  themiestatusof  subjects, 
we  had  expected  results  to  yield  conclusive  results 
However,  the  final  conclusion  leads  to  additional,  and 
even  more  fundamental  questions;  How  and  when,  if  at  all. 
should  our  patients  be  monitored  in  the  future?  How.  and 
by  which  tests  should  the  physician  best  screen  and  follow 
bis  pauents?  And  mamly .  what  should  the  caring  physiaan 
tell  the  person  with  a  questionable  lymphouopic  serology? 
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HIV-1  western  Uotdisptayedstrong  antibody  bands  against 
the  31  and  tbe  66  kDa  proteins  only.  After  8  months 
follow-up,  this  HIV-1  western  blot  profile  remained 
essentially  tbe  same. 

Diagnostic  challenge  number  5:  Case  five  describes 
a  western  blot  profile  with  antibody  bands  against  HJV-l 
envelope  proteins  solely,  while  Case  6 describes  a  western 
blot  with  solit^  antibody  bands  against  the  retroviral 
enzymes;  endonuclease  and  reverse  transcriptase 
(polymerase  gene  products).  What  is  the  significance  of 
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